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I, INTRODUCTION 


This paper 1s a continuation of the experimental work on the 
treatment of experimental trypanosomiasis already published by 
us} 2 


The technique of the present series of experiments was the same 


ii i was again 
as employed in our former work. Trypanosoma brucei was ag 


used in all of our experiments, unless it is a 
because of its great virulence for experimental animals, ae 7 
it possible for conclusions to be drawn more quickly E 
certainly from work done with it than is the case with any ot 
thogenic trypanosoine. ; 
T a E which we worked killed untreated rats in ” 
three to five or seven days. In each series of experiments a. 
animals of about equal body weight were used as far as "R 
AH inoculations were made subcutaneously with blood mixed i 
Sodium citrate solution in saline, and approximately equal quantities 
of blood were used in every inoculation of animals of the same e 
where results were required for the comparison of different’ drugs. 
The usual quantity of infecting blood inoculated varied from I a 
to 5 c.cm. for rats to from 2 ccm. to 5 c.cm. for guinea pigs ail 
much as 10 ccm. for donkeys. The strain which was used i 
infecting purposes was always kept going in untreated o 
therefore there is no possibility of a resistance to drugs, acquired by 
the trypanosomes, having militated against the success of our 
experiments, 

Treatment was commenced in no instance before there He 
definite signs of a well-established infection, such as the one 
presence of the parasites in the peripheral circulation of the infecte 
animal.1? It may be noted here that, however valuable they may : 
as an indication of the trypanocidal value of the drugs a 
experiments, in which treatment is commenced on the frst or a 
day of the appearance of the trypanosomes in the blood, w 
therefore, before the infection is well-established, are, for p 
purposes, valueless, Because, to give but one reason, it meat 
certainly, as a rule, be Practically impossible to treat a naturally 
infected animal at such an early stage of the disease. We 94 
that early infections are so much the more easily treated not onl} 
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because there are fewer parasites present, but also because 

developmental, resistant forms have not yet been produced; we also 

suspect that it is to such resistant forms that recurrences are often 

due, 42° 

Control animals of the same species which remained untreated 

were inoculated at the same time as the treated animals in every 

instance where the therapeutic effect of any drug was tried; and in 
experiments with Trypanosoma gambiense, additional controls were 
inoculated from the experimental animal just before its treatment 
was commenced, to definitely prove for each experiment the virulence 
of the infecting parasite. 

The Atoxyl used came from the Charlottenburg firm which first 
manufactured the drug. Unless it is otherwise stated, it was used 
ina freshly-made five per cent. solution in water previously sterilized 
at 100°. The Mercury bichloride was usually employed in a one 
per cent. solution in water. The poisonous dose of each substance 
for the species of animal employed was always ascertained as a 
preliminary step to experimentation, and the largest possible 
therapeutic dose was used in each instance. Save when otherwise 
stated, all drugs were given subcutaneously. 
The routine examination of the blood was made in fresh three- 

rslip preparations of blood from the tail or 

ear according to the animal. The blood of important animals was 

centrifugalised whenever it seemed necessary, 45, for example, when 

trypanosomes could not be found in the blood by the ordinary 
examination, although the temperature was elevated. As a rule, for 

the first ten days or fortnight succeeding completion of the treatment 

the animals were examined daily. As they lived longer the 
examinations became less frequent, until they were done approxi- 
mately weekly or, in the case of experiments made with Trypano- 
The blood in the less successful 
experiments, for example, the donkeys, was examined daily during 
the whole time these animals were under observation. The blood 
of any animal evidently ill was, of course, immediately examined, and 
if trypanosomes were not seen, subinoculations were at once made. 
Subinoculations of considerable quantities of blood were made also 
at intervals from animals which had been apparently successfully 
treated. All such subinoculated animals were kept under observation 


quarter inch square cove 


soma gambiense, twice weekly. 


——————— 
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and examined frequently for at least three months i the - of 
Trypanosoma brucei, longer, if Trypanosoma A r ‘ 
question, before being considered to be uninfected. a 
were, as a rule, used for such subinoculations in ae o othe 
animals, as indeed they were throughout our entire work. 


Il. COMPLETION OF PART I: . 
The three control rats, treated by Atoxyl alone, which were alive 
at the date of publication of the last papet, a an ra 
trypanosomiasis at periods varying between one hundred an 
hundred and twenty-six days after the cessation of a, p 
Trypanosomes (Trypanosoma érucet) have never recurre F P 
of the rats from which they had disappeared through the p i 
Atoxyl followed by bichloride of Mercury. All of the My me 
have died of pneumonia or have been killed because of skin dise i 
None of the animals subinoculated from them, either before gr d 
death, have become infected. One rat lived five ed a 
nineteen days after inoculation, and then died from a skin “aN 
Nearly all the others had lived well over two hundred days i 
they died or were killed. It therefore seems justifiable to cor ne 
that the rats, mentioned in this series of experiments, from i i : 
the trypanosomes were absent when Part l of this ne - 
published, were definitely cured of their infection by Trypanoso 
brucei. , andia 
All the rats treated by Atoxyl followed by Donovan’s solution : 
of pneumonia in from one hundred and thirteen to one hundred a 
fifty-one days after inoculation; three of them died on the oe 
hundred and fifty-first day. Trypanosomes had reappeared in none 
of them, nor have they appeared in the animals subinoculated from 
them. It seems Probable that these animals were also cured of their 
trypanosome infection. í 
It was shown by the inoculation and normally following death $ 
a series of rats so cured that no immunity was acquired by oo 
which had recovered from an infection by Trypanosoma gence ae 
treatment with Atoxyl followed by Mercury; 1 neither was immunity 
conferred upon the young of such animals, for a series of eight young 
rabbits, both of whose Parents had been treated and recovered from 


s y Á Tier i on 
a trypanosome infection. became infected and quickly died 
inoculation, 
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lll. INEFFICACIOUS SUBSTANCES 


Because of the marked action of quinine on other protozoa, it 
was thought that substances derived from it, or resembling it, might 
be trypanocidal. Since Atoxyl, an organic arsenic-containing 
compound, kills trypanosomes, other compounds of like nature were 
tried alone, or iu combination with various drugs; various other 
substances were tried in the same way. None of them were of value. 
The following are the drugs and combinations of drugs tried without 
advantage on rats infected with Trypanosoma brucei: 


Quinine. 

Cinchonine. 

Cupreine. 

Quinine-cacodylate. 

Quinine-cacodylate followed by Sublimate. 
Quinine-cacodylate followed by Iron-cacodylate. 
Quinine-cacodylate followed by Iron chloride. 
Arrhenal. 

Potassium bichromate. 


IV. ANILINE COLOURING MATTERS 


Our work in this direction is still very incomplete; we give, 
however, what results we have obtained. We have adopted the 
following routine method of gaining an idea of the efficiency of an 
untried substance. A series of rats is inoculated; some are left 
untreated, others are given one full dose of the substance to be tried. 
The average difference in days between the date of death of the 
controls and of the treated animals is noted. Its value is indicated 
for each of the drugs mentioned in the following list (column DE 
our usual virulent strain of Trypanosoma brucei was the infecting 


parasite in each case. 


Phenolphthalein Average of 6 rats o days 

Acetylated Phenolphthalein Average of g rats 2°3 days 

Acetylated Phenolphthalein Average of 4 rats 3 days 
in alkaline solution 

Methylated Phenolphthalein Average of 2 rats o days 

Fluorescein Average of 4 rats o days 


Acetylated Fluorescein Average of 3 rats 1 day 
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Methylated Fluorescein Average of 4 rats o days 
Eosin «Average of 4 rats 1'5 days 
Erythrosine Average of 4 rats o days 
Floxine Average of 3 rats 2 days 
Bengal rose average of 2 rats o days 
Rhodamine Average of 3 rats 5'5 days 
Diazotized Rhodamine Average of 4 rats 5 days 
Afridol violet Average of 3 rats 4 days 
Afridol blue Average of 6 rats 5 days 
Trypanred Average of 5 rats 6 days 
Acetylated Rhodamine Average of 2 rats 5 days 
Azogreen Average of 2 rats 1°5 days 
Fuchsin Average of 7 rats 85 days 
New Green Average of 6 rats o days 
Crystal Violet Average of 6 rats o days 
Antipyrin Average of 6 rats 2'5 days 


A few experiments were made with Parafuchsin? given 
subcutaneously ; they were far from satisfactory. 

Since the discovery of ‘Trypanroth,’ I, by Ehrlich and Shiga’ 
great attention has been given to the trypanocidal properties of 
different aniline dyes belonging either to the Diazo-group, the 
‘Afridols ’ of Mesnil and Nicolle,> or to the Triphenylmethane group, 
the ‘ Malachite Green,’ II, of Wendelstadt and Fellmer.é 
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Mesnil and Nicolle, in their excellent work on the action of 
Benzidines* (Diazo-colouring matters), have already pointed out that 
even the slightest difference in the constitution of a substance may 
have a great effect upon its trypanocidal action. ‘This point is 
particularly well illustrated in the two following compounds, of which 
lll has a very distinct effect upon the trypanosomes, while {V is 
practically non-trypanocidal. 


11 
HN OH OH NH 
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1V 


H — —-, 
(\\x-s SK =O 


| 
Ne Ase: O,SH SA Se HSO] 


Our work upon the aniline colouring matters was undertaken 
with the intention of starting with an indifferent organic compound, 
that is, one which has no effect upon the trypanosomes, and of 
combining with it various radicées in the hope of finding one which 
would have definite trypanocidal properties. 

Our work has led us to the conclusion that the NH, group is such 
an active trypanocidal radicle, and we are accustomed to call it the 
‘trypanophobe ’ group. 

For our starting point we took ‘ Phenolphthaleine,’ V, which on 
being injected into the alkaline tissnes, changes into, VI, a Triphenyl- 
methane. This compound is of the same character as Malachite- 
Green and contains no NH, groups; we found it to be without effect 
upon the trypanosomes. We then proceeded to ‘ Fluorescein,’ VIL, 
and to different halogenic fluorescein derivatives, such as Eosin, 
Floxin, &c.; here, too, there was no trypanocidal effect. But when 
‘Rhodamine; VIII, was -used, it was found to have a very distinct 


effect upon the parasites , it possesses NH, groups. 
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V. THE THERAPEUTIC VALUES OF ATOXYL AND ACETYLATED 
ATOXYL COMPARED (8) 


Under this heading experiments were made with dogs, guinea 
Pigs, and mice, and the effects of Atoxyl, of acetylated Atoxyl, and 
of acetylated Atoxy! followed by Mercury bichloride were compared. 
Trypanosoma brucei was the infecting parasite in each instance. 


A. Does. 
1. Treatment by Atoxyl alone. 


ron cent 415.—Trypanosomes appeared in the peripheral circulation E z 
wrth day after inoculation ; 5 c.cm. of a two per cent. solution of Atoxyl wa 
poet on the fifth day. The trypanosomes disappeared from the g 
eath ensued on the seventh day. 

T N 421.—Trypanosomes appeared in the peripheral circulation A F 
Atoxyl ae alter inoculation. A dose of 2 c.cm. of a five per cent. er 

a N S iven on the fourth day and again on the fifth day. Death ai 
e eighth day although the Parasites had disappeared and remained absent 
Zon Ar the ioca J Panosomes appeared in the peripheral as ie 
ata A / e lourth and again on the fifth day a dose of 3 ¢.cm. of a i 
Solution of Atoxyl was given. The parasites disappeared but reappea? 


ES 


= 
273 


on the twelfth day; a third dose of the same solution of Atoxyl was then given, 
but death followed mn the fourteenth day of the experiment although the parasites 
were not seen. 

EXPERIMENT 436.—Trypanosoines appeared in the blood on the fourth day. 

a he fifth and again on the sixth day a dose of 3 ccm, of a five per cent. 
solution of Atoxyl was given. The trypanosomes disappeared and remained absent, 
bm death followed on the tenth day of the experiment. 

EXPERIMENT 437-—Trypanosomes appeared in the peripheral circulation on the 
fourth day; a dose of 3 ecm of a 5 per cent. solution of Atoxyl was given on the 
fifth day and on the sixth. The parasites disappeared and remained absent but 
tbe animal died on the ninth day. 


From these five experiments it may be concluded that dogs 
infected with the strain of Trypanosoma brucet employed would die, 
though treated by Atoxyl, in about nine days. 


2, Treatment by acetylated Aloxyd alone. 


EXPERIMENT 416.— Trypanosomes appeared in the peripheral circulation 
on the fourth day. On the fifth day 5 ccm. of a two per cent, soiution of 
acetylated Atoxyl was given. ‘The trypanosomes did not disappear so this dose was 
tepeated on the seventh day; it was again repeated on the twelfth day, 
although the parasites had disappeared after the second dose. They 
reappeared on the thirtieth day; two doses, each of 5 c.cm. of a three per cent. 
solution were therefore given on the thirtieth and thirty-first days. The parasites 
disappeared after the last of these doses and did not reappear until the forty-fourth 
day, when two doses, each of 5 c.cm. of a three per cent. solution, were given on 
successive days and the parasites disappeared, to reappear once more on the 
fifty-sixth day. In spite of another dose then given of 5 ccm. of a three per 
cent, solution, the animal died on the following day. Rats subinoculated an the 
filteenth and thirty-seventh days remained negative 
_ A rat subinoculated on the fifty-first day, five days before death, became 
infected, however, after a prolonged incubation period of eleven days and died 
four days later. 

n the peripheral circulation on the 


EXPERIMENT 419.—' Trypanosomes appeared i 
day a dose of 5c.cm. of a two per 


fourth day, On the fifth and again on the sixth 
cent, solution of acetylated Atoxyl was given, The parasites disappeared but 


recutred on the eleventh day when two more doses, each of 5 c.cm. of the same 
solution were administered į although the parasites again disappeared, the dog 
died on the eighteenth day after inoculation. 

Two dogs treated by acetylated Atoxyl alone lived eighteen and 


fifty-seven days. 


3. Treatment by acetylated Atoxyl followed by bichloride 
of Alercury. 


EXPERIMENT 334.— Trypanosomes appeared in the blood on the secoud day 
after inoculation. On the third, fourth and fifth days three doses of s c.cm. of a 
ten per cent, solution of acetylated Atoxyl were given; on the sixth and seventh 
days two doses of 19c.cm. of the same solution were administered. On the 
eighth, the ninth and the tenth days 2 c.cm. of a one per cent. solution of Mercury 
bichloride were injected, and on the eleventh day were followed by a dose of 
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5¢.cm. of a ten per cent. solution of acetylated Atoxyl. The parasites disappeared 
from the blood on the fifth day of the experiment and were absent until the death 
of the animal ou the forty-seventh day. 

A rat was inoculated on the seventh and another on the twenty-fourth day of 
the experiment ; neither of them ever became infected. 

EXPERIMENT 420,—Trypanosomes appeared in the peripheral blood on the third 
day after inoculation. On the fourth and again on the fifth day 2 c.cm. of a 
five per cent. solution of acetylated Atoxyl was given. The parasites disappeared, 
and although they were still absent on the ninth and three succeeding days, 
13 c.cm. of the same solution was given in four doses of increasing size; no toric 
sylnptoms were observed; and on the fourteenth, and again on the fifieenth day 
2 ccn. of a o-53 per cent. solution of Mercury bi-chloride was given, The 
parasites stil! remained absent, when on the twenty-ninth and thirtieth days two 
inore doses of 5 c.cm. of the same solution of acetylated Atoxy] were injected and 
were followed on the two next days by two doses of 3 c.cm. of the same solution 
of Subliinate. The parasites remained absent until the death of the animal on the 
one hundred and fifth day: death was due in a large measure to very extensive 
mange. i 
On the twentieth, forty-first, and sixty-seventh days of the experiment 
respectively, two rats and one puppy were inoculated with large quantities of 
blood ; none of them ever became infected. 

EXPERIMENT 432.—Trypanosomes appeared in the blood on the second day. 
Ou the third and again on the fourth day 3 c.cm. of a five per cent. solution of 
acetylated Atoxyl was given; a dose of §c.cm. of a ten per cent. solution of 
acetylated Atoxyl was injected on the tenth and again on the eleventh day. This 
dose was repeated on the seventeenth aud eighteenth days and was then followed 
on the nineteenth and twentieth days by two doses, each of 2 c.cm. of a o5 pet 
cent. solution of Mercury bichloride. The parasites disappeared from the blood 
On the fourth day of the experiment and never reappeared. ‘The animal died on 
the thirty-seventh day. 

A rat was subinoculated from this animal on the sixteenth day ; a rat and m 
mice on the twenty-eighth day, and a rat on the thirty- fifth day; none of these 
animals ever became infected, 


Three dogs treated by acetylated Atoxyl lived from thirty-seven 
to one hundred and five days. 


B. GUINEA Pics. 


1. Lreatment by Atoxyl alone. 


EXPERIMENT 406a.—Tiypanosomes appeared in the blood on the fourth a 
On the fifth day ı c.cm. of a five per cent. solution of Atoxyl was given and the 
parasites disappeared, but death eusued on the seventh day. 

EXPERIMENT 406b.— Trypanosomes appeared in the blood on the sixth day- 1 
the seventh and again on the eighth day 1 c.cm. of a five per cent, solution th 
Atoxyl was given. The Parasites disappeared, but the animal died on the niot 
day. Á 

EXPERIMENT 496c.— Trypanosomes appeared in the blood on the eighth w 
On each of the two following days 1 c.cm. of a five per cent. solution of Atoxy 


was given, and the parasites disappeared from the blood, but death followed oD 
the fifteenth day. 


Three animals treated by Atoxyl alone died in from seven t° 
fifteen days. 
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2. Treatment by acetylated Atoxyl followed by bichloride 
of Mercury. 


EXPERIMENT 307b.—Trypanosomes appeared in the blood on the sixth day. 
On the twelfth, thirteenth, twenty-second and twenty-third days, doses of 1'5 c.cm. 
of five per cent. solution of acetylated Atoxyl were given. These were followed on 
the twenty-fourth, twenty-fifth and twenty-sixth days by o:sc.cm. of a two per 
cent. solution of bichloride of Mercury. The animal died on the twenty-seventh 
day. No trypanosomes bad been seen in the blood since the first dose of Atoxyl. 


EXPERIMENT 4o7¢.—Trypanosomes appeared in the blood on the eighth day. 
On the twelfth and thirteenth days 2c.cm, of a five per cent. solution of acetylated 
AMoxyl were given and were immediately followed on the two succeeding days by 
doses of 1¢.cm. of a two per cent. solution of Mercury bichloride. The parasites 
disappeared after the first dose of Atoxyl and did not reappear, but the animal 
died on the sixteenth day 


EXPERIMENT 414a.—Trypanosomes appeared in the blood on tbe eighth day. 
On the tenth, eleventh, and twelfth days, doses of 1-5 c.cm. of a five per cent. 
solution of acetylated Atoxy] were given, These were followed on the thirteenth, 
fourteenth, fifteenth, and sixteenth days by doses of ors c.cm. of a two per cent. 
solution of Mercury bichloride, and on the seventeenth and eighteenth days by 
35 ccm. of the same solution of acetylated Atoxyl in two doses, and, finally, on the 
nineteenth and twentieth days, by two doses of 1 c.cm. of the same solution of 
Mercury bichloride. ‘The trypanosomes disappeared from the blood on the second 
day of treatment and were still absent at the death of the animal from pneumonia 
on the sixty-seventh day. 

Rats were subinoculated on the fourteenth, fortieth, and fifty-fourth days of 
the experiment ; none of them ever became infected. 


EXPERIMENT 414.—Trypanosomes appeared on the third day. Treatment was 
commenced on the eleventh day by five consecutive daily doses of 1'5 c.cm. of a 
five per cent. solution of acetylated Atoxyl. These were followed on the seventeenth 
and eighteenth days by two doses of o5 c.cm. of a two per cent. solution of 
bichtoride of Mercury. The parasites disappeared from the blood on the second 
day of treatment and remained absent, but the animal died on the nineteenth day. 


_ EXPERIMENT 419.—Trypanosomes appeared in the blood on the eighth day. 
freatment was commenced on the thirteenth day with three consecutive doses of 
r5 ccm. of a five per cent. solution of acetylated Atoxyl. lt was continued on the 
twentieth and twenty-first days by two doses of 2 c.cm. of the same solution of 
Atoxyl, followed on the three next days by daily doses of o:5c.cm. of a two per 
cent, solution of Mercury bichloride, and on the twenty-sixth day by one more dose 
of 2 ccm, of Atoxyl, The parasites which had disappeared from the blood on the 
second day of treatment remained absent until the forty-fifth day. On their 
‘appearance their treatment was resumed by four consecutive daily doses of 
? ccm. of the same solution of Atoxyl; these were followed on the fiftieth day by 
'@cm. of a two per cent. solution of Mercury bichloride. The animal died on the 
next day, trypanosomes being absent from its blood. 


Five guinea pigs treated by acetylated Atoxyl and bichloride of 
Mercury died in from sixteen to sixty-seven days (average about 
thirty days). 
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C MICE: . 
Only one experiment was made, with the object of comparing the 

relative therapeutic values of Atoxyl and acetylated Atoxyl. 

Two lots of three mice each were inoculated with 


EXPERIMENT 443. 
approximately equal amounts of infected blood from a common source, Ali became 


infected on the third aud fourth days. kach animal on the day it was found ı 
be infected was treated: three mice rec eived Atoxyl, and three acetylated Ator) 
(approximately equal quantities of the drug were given). Those treated with 
Atoxyl died on the fourth and fifth days: those with acetylated Atoxyl on the 


ninth and eleventh days. 
From these experiments, so far as they permit comparisons and 
conclusions, we deduce for the animals concerned, that :— 
Treatment by acetylated Atoxyl followed by Mercury is more 
efficacious than is treatment by acetylated Atoxy! alone; acetylated 
Atoxyl is of more value than Atoxyl; but that none of these methods 
is of practical value since death invariably occurred.* 


VI. TREATMENT BY ATOXYL FOLLOWED BY ANOTHER DRUG 


As explained in our former paper, it was thought that substances, 
ordinarily without therapeutic value, might be trypanocidal when 
administered after Atoxyl; it was this line of work which led to the 
discovery of the efficacy of Atoxyl combined with bichloride o! 
Mercury in the treatment of trypanosome-infected rats. 

The following combinations were tried and found to be valueless; 
the parasites generally reappeared in the blood in from three to four 
weeks after the cessation of treatment, and death followed in due 
course. 

Atoxyl and Silver Nitrate. 
Atoxyl and Lead Acetate. 
Atoxyl and Quinine-cacodylate. 
Atoxyl and Potassium Bichromate. 
Atoxyl and Quinine. 
mm = 


4 It is true that trypanosomes could not be detected, either by subinoculatiot 
or direct examination, in some of these animals for many days before eit as 
and it must beasked whether they really died of trypanosomiasis or from some oe 
cause, Intoxication from the treatment for example ; gross signs of overdosage ne 
not observed. The same question must be asked concerning the deaths of many 
of the animals experimented With ; this is Particularly the case with the donkeys. 
Experiments 416 and 419 show definitely how infection may declare itself atter 
being long dormant in thoroughly treated animals. 
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VIL TREATMENT OF ATOXYL FOLLOWED BY BICHLORIDE OF 
MERCURY 


Under this heading ure reported our attempts to apply the 
bichloride of Mercury, found successful 


the cure of large animals infected with 
donkeys were used im this series of 


combined use of Atoxyl and 
in the treatment of rats, to 
trypanosomes. Rabbits and 
experiments. 
A RABBITS. 

1. Controls, treated by Atoxyl alone. 
ts which only received the same amount of 
the combined treatment by Atoxyl and 
sd in about fifty-five days after inocula- 


»2) death also occurred, although 
ln all, the 


Three control rabbi 
Atoxyl as was used in 
bichloride of Mercury, all die 
tion. In one rabbit (Experiment 3¢ 
the dosage by Atoxyl was repeated continuously. 


infecting trypanosome was Trypanosoma brucei. 

EXPERIMENT 302.—Fourteen days after inoculation trypanusomes appeared in 
the blood. Treatment was commenced nine days later. On the first day tc.cm. ofa 
five per cent. solution of Atoxyl was given ; one week later another dose of 1 c.cm. 
was injected, and on the day following 2 ¢.cm. The dosage of 2 c.cm. was then 
repeated for ten limes al intervals of from five to eight days; so that in all 23 c.cm. 
of Atoxyl solution were given in twelve doses in forty-two days toa rabbit weighing 
1805 grammes at the commencement of the experiment. Trypanosomes reappeared 
in the peripheral blood in forty-three days after the commencement of treatment, 
and the animal died three days later weighing 1560 grammes. 


Rabbits treated by Atoxyl alone, whether continuously or not, 
died in about fifty to sixty days after inoculation. 


2. Treatment by Atoxyl followed by bichloride of Mercury. 


(2) Rabbits infected with Lrypanosoma brincet 


EXPERIMENT 288.—After fifteen days trypanosomes appeared in the blood of a 
rabbit inoculated on January 7. Six days later treatment was commenced, the 
animal had already lost 110 grammes of an original weight of 2350 grammes. 
Three c.cm. of a five per cent. Atoxyl solution were given in four doses during 4 
period af eleven days; 2 c.cm. being given in the last three days. Three days after 
the last dose of Atoxyl the dosage by bichloride of Mercury was commenced, and 
4 ccm, in four doses were given in five days’ time. The blood was examined daily 
for one hundred and forty-seven days, until January toth, when the animal died. 
No Macroscopic canse of death was seen at the autopsy; there were no signs of 
trypanosomiasis. Mice were subinoculated from this animal one day after treatment 
wes stopped and at fourteen, iwenty-five, fifty-one and one hundred and forty-one 
(3 mice} days from that date. A young puppy Was inoculated (with 10 c.cm. of 
blood) at the time of the autopsy. All these animals were carefully observed for a 
sufficient length of time ; none of them were ever observed to become infected with 
trypanosomes. A rat inoculated on the third day after the first dose of Atoxyl 
became infected in nine days and died three days tater. 
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EXPERIMENT 289.--Six days after its inoculation on January 24th, trypanosons 
appeared in the peripheral blood of an adult female rabbit. Treatment was con. 
menced five days later, and 3:5 ¢.cm. of five per cent. Atoxyl were given in four 
doses on four successive days. On the four following days 4 c.cm. ofa two per cent 
solution of Mercury bichloride was given in four equal doses. ln spite of sey 
careful examination trypanosomes could never be found in the peripheral blood oi 
the animal, although it steadily lost weight; thus at the time of inoculation i 
weighed 2020 grammes, at the commencement of treatment 1850 grammes, aad 2! 
seventy days after the cessation of treatment 1712 grammes. <A puppy was sid- 
inoculated at this time but it never became infected. Because of this los 
of weight a second course of treatment was commenced eighty.two days aie 
the stoppage of the first course; 8 c.cm. of Atoxyl! was given in thiee approximateh 
equal doses on three successive days and was immediately followed on the tro 
next days by two doses, each of 2c.cm., of a two per cent. solution of bichtortce 
of Mercury. The animal’s weight soon commenced to increase, and in six week: 
160 grammes was gained. The animal, unfortunately, died from pneumonia 03 
August Sth, two hundred aud seveuty days after inoculation. Its blood bad beta 
examined almost daily and trypanosomes were never seen, nor were they ever found 
in a rabbit and two inice subinoculated with large amounts of blood from it o 
July 12th and July 28th respectively. 

EXPERIMENT 291.~-An adult male rabbit was inoculated on January xt 
1907. After ten days trypanosomes appeared in its blood. Four days later teat 
ment was commenced and 4 c.cm. of five percent. Atoxy] solution was given eqe 
doses during five days. ‘This was immediately followed on four successive days 
by 4c.cm., given in four equal doses, of a two per cent. solution of bichloride ot 
Mercury. The animal's blood was examined carefully, but trypanosomes "et 
uever again seen, and the animal was still living on the 3rd March, 1908, fom 
hundred and three days after inoculation. fi 

Rats were subinoculated froin this animal at fourteen. forty-five, ii N 
one hundred and six, one hundred and thirty-six, and one hundred and eae 
days after the cessation of treatment. All of them have been carefully examist 
and none of them have ever been found to be infected. Fe 

ult 


EXPERIMENT 350.—Trypanosoines were first seen in the blood of an oa 
female rabbit on April 29th, 1907, twenty. five days after its inoculation. pees 
was commenced next day, on April 3oth, and 10 c.cm. of Atoxyl solution "a He 
in four doses during the next seven days; 6 c.cm, were given in the last two Hee, 
This.was immediately followed by 4 c.cm. of a two per cent. solution of ose . 
of Mercury, given in four equal doses on four successive days. The anima ee 
still alive ou March 3rd, 1908, three hundred and thirty-three days B 
inoculation, Trypanosomes were never seen in its blood, nor did they ever ae 
in the blood of rats subinoculated from it on the last day of treatment, a 
fifty-eight, eighty-nine, and one hundred and twenty days from that date. 


fer ERENT 356.— Trypanosomes appeared in the peripheral blood of 

ale rabbit seven days after its inoculation. Six days later treatmen 7 
a ced, and 2 c.cm. of a ten per cent. solution of Atoxyl was Bie J a 
ae This dose was Tepeated seventeen days later, and then was ar mee: 
ollow ed by three eqnal doses of 1 c.cin of a two per cent. solution of Me A 
bichloride, given on three successive days. Trypanosomes were not seer es 
pint 8 blood from the date of the first injection of Atoxyl to its death, fons 
ine ean ee cae Ae Cause of death unknown), nor were Fe the comment 
ment of treatment, Subinoculated from it at thirty-one days from 


cof, ee Ss A by 
OF five rabbits infected with Trypanosoma brucei and treated b) 


an adult 
nt was 
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Atoxyl followed by bichloride of Mercury, one died in forty-six days 
and four were apparently cured ; this combined treatment of rabbits 
infected with Trypanosoma brucei thercfore is much superior to the 
treatment by Atoxyl alone, and will sometimes effect a cure. 


fehaboits infected with Trypanosoma 
gambiense 


EXPERIMENT 323.— Trypanosomes appeared after forty-one days in the blood 
ofa rabbit inoculated on February 26th. Treatment was commenced sixteen days 
later and 7 c.em. of five per cent. Atoxy! solution was given, in four doses at equal 
intervals, during the next twelve days. This was immediately followed during 
the succeeding ten days by 4 ccm. of bichloride solution, given in four equal 
doses at approximately equal intervals. The rabbit's blood was examined 
practically daily for one hundred and forty-one days, until October 5th, when it 
died {cause not known; no autopsy). ‘Trypanosomes were never seen in it after 
the treatment was stopped, nor in mice subinoculated from it thirty days from 
that time 

EXPERIMENT 326.—After eighteen days trypanosomes were found in tbe ear 
blood of a rabbit inoculated on February 26th, 1907- The parasites were con- 
stantly present when treatment was commenced forty-three days later, and 8 c.cm. 
of five per cent. Atoxyl solution was given in four doses at approximately equal 
intervals during the next fifteen days. This was immediately followed by 4 ccm. 
of Mercmy bichloride solution, given in four doses at almost equal intervals 
during the succeeding ten days. ‘The rabbit’s blood was examined daily for 
forty-nine days and at intervals of twosor three days until January 26tb, 1908, 
eleven months after inoculation, when it was killed. Trypanosomes were never 
seen in it after treatment was stopped, nor in the three rats and two mice sub- 
inoculated from it just at the end of treatinent and a month after treatment had 
stopped. 

EXPERIMENT 327.——After thirty-one days trypanosomes were found in the 
peripheral blood of an adnlt male rabbit inoculated on February 22nd, 1907. Treat- 
ment was commenced thirty days later, and 8c.cm. of five per cent. Atoxyl solution 
Was given in four doses during the next twelve days. This was followed in the 
Succeeding ten days by 4 c.cm. of one per cent, Mercury bichloride solution, 
given in four equal doses at almost equal intervals of time. The rabbit’s blood 
Was examined daily after the cessation of treatment for one hundred and eighty- 
four days and, after that, at intervals until February 3rd, 1908, over eleven months 
after inoculation, when the animal was killed because of severe skin disease. 
Trypanosomes were never seen in its blood after the treatment was stopped, nor 
in mice and rats subinoculated, respectively, a month after the stoppage of 
treatment and at the autopsy. 

EXPERIMENT 329.—After twenty-six days trypanosomes appeared in the 
peripheral blood of a rabbit. Treatment was commenced thirty-two days later, 
and 11 c.cm. of five per cent. Atoxy] solution was given in five doses during the 
next twelve days; just over half of the drug was given in the last two days. This 
was followed during the next nine days by 7 ccm. of bichloride solution, given in 
four doses ; just half of this drug was given on the first two days. After cessation 
of the treatment, the rabbit’s blood was examined daily for one hnndred days, when 
it died (cause not known; no autopsy). Trypanosomes were never seen in its 
blood, nor did they appear in the blood of a mouse inoculated at tbe termination 


of the treatment nor in rats inoculated at respectively thirteen and seen 
days from that time. 
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The disease produced in rabbits by Trypanosoma gambiense may 
run a very chronic course; it is therefore better to say nothing 
concerning Experiments 323 and 329. Experiments 326 and 327 
may, however, be safely considered to have been cured of an infection 


by Trypanosoma gambiense. 


B. DONKEYS. 

The outcome of this series of experiments was extremely 
disappointing. It was commenced immediately after the favourable 
results had been obtained in the treatment of rats by means of 
combined Atoxyl and Mercury bichloride. There is no doubt that in 
the first of the succeeding experiments the disease was allowed to 
go too far before the commencement of treatment; but even when, 
as in the later experiments, treatment was commenced early, it was 
found impossible to save a single animal. 

In all the donkey experiments, as a general rule, the temperature, 
taken twice daily, became higher when the trypanosomes reappeared 
in the peripheral blood ; whether trypanosomes were present or not 
it was often noticed that an elevated temperature fell immediately 
after the administration of another dose of the drug, aud it was 
frequently observed that animals inoculated at such a time, that is 
when the examination of the blood was negative and the temperature 


was high, often became infected. As a rule, therefore, a high 


temperature was accepted as a definite indication for a dose of Atoxyl- 


1. Controls, treated by Atoxyl alone. 


The disease was allowed to run its course, without treatment, 
two donkeys; trypanosomes appeared in the blood on the third day, 
and they died after a typical illness, with remitting and intermitting 
fever going up to 104° or 105° F., in eighteen and twenty-four days 
respectively; at the post-mortem typical signs of trypanosomiasis 
Were present. 

Treatment was commenced on the twentieth day in a third 
animal, inoculated at the same time, when it was already practically 
moribund ; it died on the twenty-third day. 

They 


: EXPERIMENT 9.— Trypanosomes appeared four days after inoculation. ; 
increased in numbers slowly and treatment was not commenced until the henin 
sixth day, when to c.cm of a two per cent. solution of Atoxyl was given. ThS 
dose was repeated on the thirty-second and thirty-third days because of a recurrence 
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of the trypanosomes, which had disappeared after the first inoculation, The 
parasites then again left the blood, only to reappear on the forty-first day. Death 
followed on the forty-sixth day. 

EXPERIMENT 391.—Trypanosomes appeared in the blood on the fifth day after 
inoculation. On the thirty-first day treatment was commenced by a dose of 
1cm. of a ten per cent. solution of Atoxyl. ‘This was repeated, as the parasites 
reappeared in the blood, on the thirty-second, thirty-third, thirty-eighth, forty- 
second, and forty-fifth days. Since the last dose of Atoxy! did not drive out the 
trypanosomes, a dose of 20¢.cin. of a twenty per cent. solution of Atoxyl was 
given. The parasites disappeared then from the blood, but the animal died three 
days later on the forty-eighth day. 

EXPERIMENT 393.—Trypanosomes appeared in the blood on the fourth day. 
Treatment was commenced on the thirty-fifth day by giving four consecutive daily 
doses of 10¢.cm. of a ten per cent. solution of Atoxy!. The parasites disappeared 
from the blood, only to reappear on the forty-sixth day, when 10¢.cm. of a twenty 
per cent. solution of Atoxyl was given. The parasites once more disappeared to 
return again on the fifty-eighth day, when a dose of 20 ¢.cm. of a twenty pet cent. 
solution of Atoxyl was given. The parasites again disappeared from the blood 
and did not return before death on the sixty-seventh day. Three rats were sub- 
inoculated from this animal on the thirty-seventh, sixty-first and sixty-sixth days. 
when trypanosomes were not present. "AM three of these animals were carefully 
a for periods of from three to four months; none of them ever became 
infected. 

EXPERIMENT 2.—Trypanosomes appeared in the blood on the fourth day. 
Treatment was commenced on the tbirty-fontth day by 10 ¢.cm. of a ten per cent. 
solution of Atoxyl, This dose was repeated daily on the three following days and 
again, when twice that amount was given, on the forty-fourth day. But tbe 
trypanosomes, which had been absent since the second dose, reappeared on the 
forty-seventh day and the animal, in spite of a dose of 10 c.cm. of a ten per cent. 
solution of ‘Afridol,’ died on the day following. Rats subinoculated on the 
thirty-sixth and forty-sixth days never became infected. 
EXPERIMENT 393.—Trypanosomes appeared in the blood on the fourth day. 
Treatment was commenced on the twenty-sixth and two following days by giving 
daily 10 c.cm. of a ten per cent. solution of Atoxyl. In spite of tbe most careful 
nursing, the animal died on the thirty-seventh day, although the trypanosomes did 
not reappear in the peripheral blood. Two rats subinoculated on the thirty-first 
day of the experiment never became infected. 
EXPERIMENT 17.—Trypanosomes appeared in the blood on the third day. 
Treatment consisted of 10c.cm. of a ten per cent. solution of Atoxyl, given on 
the twenty-second, twenty-seventh and twenty-eighth days and, thereafter, once @ 
Week until the death of the animal on the ninety-seventh day. The trypanosomes 
disappeared from the blood immediately after the first dose of Atoxyl, and did not 
Teappear until the seventy-eighth and seventy-ninth days. when they again dis- 
appeared and were absent at death. The chart of this animal shows a typical high 
fever nntil the commencement of treatment: then the temperature remained 
approximately normal with slight rises until the seventy-sixth day, when it again 
became high and continued to rin an elevated course. 
EXPERIMENT 19.—Trypanosomes appeared in the peripheral blood on the third 
day. Treatment was commenced on the twenty-fourth dav. when 10 ¢.cm. of a 
ten per cent. solution of Atoxyl was given. This dose was repeated on every 
Second day from that time until the death of the animal on the seventy-third day. 
Trypanosomes were not seen in the blood after the first dose of Atoxyl. Rats 
inoculated on the twenty-fifth and thirty-eighth days of the experiment, however, 
became infected after a prolonged ineuhation af about two weeks and died in due 
t 
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course. The temperature of this donkey, although irregularly febrile, did not mn 
as high as was usually the case; it did not go above 103° after treatment va: 
commenced. i 

EXPERIMENT t4.—Trypanosomes appeared ın the blood on the fifth day 
Treatment was commenced on the seventeenth day by injection of to c.cm. of 2 
ten per cent. solution of Atoxyl. This same dose was repeated daily—Sundays 
excepted—from then until the ninety-fourth day of the experiment. The trypan- 
somes disappeared from the blood after the first dose of Atoxyl and did no: 
reappear until the seventy-fourth and seventy-fifth days, when they once mote 
disappeared until the ninety-fifth day. They disappeared once more and were not 
seen again before death on the one hundred and fourth day. Rats subinoculated 
just before the second dose of Atoxy] never became infected, while rats inoculate’ 
on the fifty-fourth and sixty-eighth days both became infected after incubatin 
periods slightly longer than usual and died in due course. 


From these experiments it appears that daily doses of 10cem. 
of a ten per cent. solution of Atoxyl, and occasionally twice that 
amount, could be given to an adult donkey without exciting acute 
signs of poisoning; but even these large doses were insufficient to 
keep the trypanosomes out of the blood and the animals invariably 
died, whether the parasites were to be found in the blood or no, in 
from twenty-three to one hundred days, usually in about fifty days. 


2. Treatment by Atoryl and bichloride of Mercury. 


(2) Symptomatic treatment 


In the following series of experiments treatment was given 
practically only when it seemed necessary because of the presence : 
trypanosomes, or of a high temperature. 

At first weaker solutions of Atoxyl were used; as it became 
apparent that they were inefficacious they were strengthened, uati 
the saturated twenty per cent. solution was currently employed: 
this same strength of the solution was used in all the late 


experiments. 


EXPERIMENT 11.—Trypanosomes appeared in the blood five days x 
e dail 


ieee iation: On the eighth and ninth days treatment was commenced by th 3 
injection of 10 c.cm. of a five per cent. solution of Atoxyl; on the twelfth pr 
thirteenth days, doses of r ¢.cm. of a orie per cent. solution of Sublimate A 
given ; on tbe fonrteenth day four times that amount of the drug was administer 
On the fifteenth, eighteenth, twenty-ninth, thirty-fourth aad .thirty-fiffh ae! 
10 c.cm. of Atoxyl was injected. The trypanosomes disappeared from the pia 
on the second day of treatment ; there were one or two considerable elevation? 
re temperature but the Parasites remained absent from that time unt! the ns 
ninth day, when ro c.cm. of a ten per cert. solution of Atoxyl was given for de 
days, and was immediately followed by 10 c.cm. of a two per cent. solution o 
bichloride of Mercury. The Parasites disappeared from the blood as a restlt © 
this treatment, but reappeared on the fortv-sixth day. Three daily doses ofo ea 
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ofa ten per cent. solition of Atoxyl were then given and the parasites once ature 
disappeared, only to reappear later and remain more or less constantly present 
unt} the death of the animal on the eighty-third day. 


EXPERIMENTS $, 10 and 12.—Only the first of these experiments is given m 
full, The treatment was practically identical in all. The course of the disease 
yas much the same and the same disappointing result ensued in each. 


EXPERIMENT $.—See Chart 1. 


EXPERIMENT 10.—Trypanosomes appeared in the blood on the fourth day. 
Treatment was commenced on the eleventh day. The parasites reappeared in 
the blood after a prolonged absence on the thirty-first day and again at intervals 
until the death of the animal at one hundred and seventy-five days. 

lt is interesting to note that a rat subinoculated two days before the 
recurrence of the trypanosomes in the early part of the infection remained 
negative, while another rat inoculated during a very slight rise in temperature 
(102°) at a time when no trypanosomes were present in the blood for ten days 
before or after, became infected. 


EXPERIMENT 12.—Parasites appeared in the blood on the fourth day. Treat- 
ment was commenced on the eleventh day. The parasites were present in the 
blood at long intervals until the death of the animal at two lun dred and three days. 

Subinoculations were made from this animal on the twenty-ninth, forty- 
fifth, ninety-first, and one hundred and first days. That made on the forty-fifth 
day was negative, although trypanosomes had been present in the blood only four 
days previously ; those made on the twenty-ninth and one hundred and first days 
were also negative, while that made on the ninety-first day, although trypanosomes 
were not seen in the blood for approximately a month before or after, was 
jositive. The temperature was not elevated at this time. 


EXPERIMENT 18.— Trypanosomes appeared in the blood after three days. 
Treatment was conmienced on the eighth day by the injection of 10 c.cm. of a 
twenty per cent, solution of Atoxyl. This dose was repeated on the following day 
aud on the seventeenth and eighteenth days, while one dose of 5 cem. of a five 
per cent, solution of bichloride of Mercury was given on the tenth day. The 
ttypanosomes only left the blood for two days after the first dose of Atoxyl, they 
iten reappeared. In spite of the repeated doses of Atoxyl they persisted, and the 
animal died on the nineteenth day. 


The early persistence of the parasites, after vigorous treatment, 
in this experiment is extraordinary ; they seem to have suddenly 
acquired Atoxyl-resistant characters. Such an occurrence is unique 


In Our experience. 


EXPERIMENTS 22-26.—In this series of experiments the dose of Atoxyl was 
always 10 c.cm. of a twenty per cent. solution, and the dose of bichloride 10 ¢.cm. 
of a two per cent. solution. As a rule a series of two doses of Atoxyl followed by 
one of bichloride of Mercury was given weekly on three successive days. lf 
trypanosomes appeared in the blood or if the temperature were high, this dose 
Was repeated at closer intervals, while if the temperature were normal and the 
parasites absent it was occasionally omitted for one week. f 

EXPERIMENT 25.—This experiment is given in full (Chart 11.). It is a typical 
example of the course and fatal issue of the disease in the remaining experiments. 

EXPERIMENT 22,.—The parasites appeared in the blood in two days., Treat- 
ment was commenced at once. The temperature ran an irregular course and the 
ae appeared at irregular intervals, until death ensued on the seventy-ninth 


ay 
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EXPERIMENT 23.—TTy panosomes appeared in the blood on the second day. 
Treatment was commenced on the seventeenth day. The parasites, which 
recurred early in the treatment, were absent for six weeks toward its ead, bul ther 
eventually reappeared and the animal died on the one hundred and twenty-secoud 
day. 
A rat suhinoculated on the twenty-eighth day became infected after an 
inoculation period of 23 days, although trypanosomes had not been seen in th: 
blood for a week and the treatment of three doses of Atoxy] and two of Menn 
bichloride had ouly ended five days previously. The temperature was not high 
{99°29}, and trypanosomes did not appear in the blood for two weeks later. 

EXPERIMENT 2g.—’arasites appeared in the blood on the third day. Trea 
ment was commenced four days later. The Parasites were very persistent at th: 
first part of this experiment, although they were absent during the last three week: 
The animal died on the thirty-third day. 

Two rats suhinoculated while the parasites were absent, on the day of death 
and ten days previously, both hecame infected. 

EXPERIMENT 26.—Parasites appeared on the twenty-second day. Treatment 
commenced three days later. Death followed on the forty-second dar. 


(4) Routine treatment 


Since symptomatic treatment failed, the continuous, routine 


administration of large doses of both drugs was adopted as a last 


resort ; it, too, failed. 

EXPERIMENTS 10 and 21.—The treatment after the commencement was the sane 
in both these aninals. A dose of 10 ¢.cm. of a twenty per cent. solution of Atoxy! 
was given on the first and second days, aud was followed by 10 c.cm. of a two per 
cent. solution of bichloride of Mercury on the third day. This treatment wes 
Tepeated twice weekly; on Sundays no treatment was given. 

EXPERIMENT 16.—Trypanosomes appeared in the blood ou the fourth o 
Treatment was commenced on the twenty-fourth by three successive doses y 
toc.cm. of a ten per cent. solution of Atoxyl. Treatment as described above was 
thenceforth continued until the one hundred and sixth dav, when the parasites, 
which had been continually absent since the second day of treatment, reappeared. 
Trypanroth in daily doses of 10 c.cm. of a one per cent. solution was then He 
on six consecutive days. The parasites failed to disappear and the animal = 
On the cne hundred and twentieth day. F 
_ ‘Animals subinoculated on the fiftieth day did not become infected, while ont 
inoculated on the ninety-third day, thirteen days before the reappearance of the 
Parasites, became tafected after an incubation of seven days. 

EXPERIMENT 21.—Trypanosomes appeared in the blood ou the third day- ee 
ment was commenced on the twenty-sixth day, and in the next fourteen ah 
Seven doses of 10c.cm. of a ten per cent. solution of Atoxy] were given. Ja 
parasites, which disappeared after the first two doses of Atoxyl, reappeared twit 
during this course of medication. The Atoxyl was followed by 16 c.cm. of a t"? 
Per cent. solution of Sublimate, given in three doses, on two consecutive dai 
From the forty-sixth to the one hundred and fifth day the treatment ee 
ahove was given regularly. The parasites disappeared at once and remained abs" 
to examination and subiaoculation until the ninetieth dav, when they once noe 
reappeared and were constantly present nntil death on the one hundred am 
twentieth day, 
fir i tE interesting to note that a rat subinoculated with blood taken during a 
EO of treatment with Atoxyl, although trypanosomes were present, 0M: 

tfected after an incubation of sixteen days. 
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ESPERIMENT 20.—Trypanosomes appeared on the fourth day. On the sixth, 
treatment Was commenced and was continued until two days before death on the 
thirty-eighth day. For two days to c.cm. of a twenty per cent. solution of a\toxyl 
was given daily and on the third day to c.cm, of a two per cent. solution of 
pichloride of Mercury was administered. This treatment was repeated twice 
weekly. The trypanosomes disappeared from the blood five days after treatment 
was commenced and never reappeared. 

A rat subinoculated on the thirty-fourth day, four days before death, became 
infected after a long incubation of twenty-three days. Another rat subinoculated 
on the seventeenth day never became infected. 


Donkeys treated by Atoxyl followed by bichloride of Mercury all 
died in from about thirty-three to two hundred days (average one 
hundred days), in spite of large doses. 


Vill. TREATMENT BY TRYPANROTH FOLLOWED BY 
BICHLORIDE OF MERCURY 


This series of experiments was undertaken to ascertain whether 
Sublimate would have the same value when given after another 
trypanocidal substance as it possesses when following Atoxyl. There 


was a slight difficulty in carrymg ont these experiments, since 
Trypanroth was not always able to prevent an early death from the 
disease. 


EXPERIMENT Soo.—Trypanosomes appeared in the blood of six rats on the first 
day after inoculation. A dose of rc.cm. of a one per cent. solution of Trypanroth 
Was at once given and was repeated daily on the ten following days; the 
parasites had disappeared from each of the rats on the sixth day of the experiment. 
Three of the rats then received on the three following days doses of org c.cm. of 
4 one per cent. solution of bichloride of Mercury; three received no further treat- 
ment. The parasites reappeared in all six rats and death followed in from two 
to four days. Those which received only ‘Trypanroth died in sixteen, seventeen, 
and eighteen days; those which received Trypanroth and Subliniate in seventeen, 
neteen, and twenty-two days. 


EXPERIMENT So2.—Trypanosomes appeared in six rats on the third day after 
itoculation, One c.cm, of a one per cent. solution of ‘T'rypanroth was at once given 
and was repeated on the six following days. ‘The parasites disappeared from the 
blood on the eighth day of the experiment in five of the rats; one died. Three 
loses, on consecutive days, of 1:5 ¢.cm. of a one per cent. solution of Mercury 
dichloride were then given to tbree of the rats; the remaining two had no further 
treatment. The parasites ultimately reappeared in all of them and death followed 
as usual in from two to four days. Those which received only Trypanroth died 
DE fifteen and sixteen days from the commencement of the experiment; those which 
received the combined treatment in fourteen, twenty-five, and forty-eight days. 


From these experiments it seems that combined treatment by 
Trypanroth, followed by bichloride of Mercury, is superior to treat- 
ment by Trypanroth alone, but it is far inferior to the treatment by 
Atoxyl and Mercury. 
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IX. SUMMARY AND CONCLUSIONS 


I. Certam definite rules which must be followed in the 
experimental therapeutics of trypanosomiasis are insisted upon. 


I]. The after history of the rats dealt with in our first papers 
(>?) is referred to. The Atoxyl-treated controls all eventually died 
of trypanosomiasis; those treated by Atoxyl followed by bickloride 
of Mercury, and by Atoxyl followed by Donovan's solution, which 
were thought to be cured, have never had recurrences, but they were 
not immune to re-inoculation. 


HI and VI. Several drugs and combinations of drugs found to be 
inefficacious in the treatment of infected rats are named. 


IV. None of the colouring matters employed were of much 
value; it is suggested that the active radicle in ¢rypanocidal aniline 
derivatives is the ‘ trypanophobe ’ group, NH, 

V. In the treatment of dogs, guinea pigs, and mice, the 
comparative value of (1) acetylated Atoxyl followed by bichloride 
of Mercury, (2) of acetylated Atoxyl, and (3) of Atoxyl, is as the order 
in which they are named; none of these methods is usually able to 
definitely cure well-established infections in these animals. 


VIL A. Atoxyl followed by bichloride of Mercury is found to 
be much superior to Atoxyl alone in the treatment of rabbits infected 
with Trypanosoma brucei; the latter is also effective in the treatment 
of rabbits infected with Trypanosoma gambiense. 

B. Atoxyl and Mercury combined are distinctly superior 
Atoxyl alone in the treatment of donkeys infected with Trypanosoma 
érucei, but neither method is able to cure a well-established infection. 


VIII. Treatment of rats infected with Trypanosoma bruci b 
Trypanroth followed by bichloride of Mercury is superior to treatment 
by Trypanroth alone, but inferior to the combined treatment by 
Atoxyl and bichloride of Mercury. 

IX. Many subinoculations were made during the work to ascertain 
whether the animals experimented with were infected. The gre?’ 
majority of subinoculations made from animals in whose blood 
trypanosomes could not be seen were negative ; thirteen, made ai 
apparently identical circumstances, NERE positive. An examination 
of these subinoculatious is interesting. 
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Rats became infected although trypanosomes were not secn in 
the animal from which the blood was taken for over a month both 
before and after the subinoculation. They became infected even 
although large doses of Atoxyl or of Atoxyl and Mercury had been 
given to the infecting animal only a day previously. Blood taken 
during a rise in temperature was often infective; but blood taken 
while the temperature was no higher than usual, and at a time neither 
preceding nor following a rise, was also infective; blood taken 
during the customary avte-mortem fall of temperature was infective 
in four of these thirteen experiments, although trypanosomes were 
absent from it. 

The chief interest in these successful subinoculations lies in the 
fact that the incubation period was greatly lengthened; while the 
course of the disease, once the parasites appeared in the blood, was 
normal, and the rats died about three days later."! In six of these 
thirteen subinoculations the incubation period was over fifteen days, 
in three over twenty, the longest was twenty-six days; only once, 
and then in blood taken from a dying animal, was the incubation so 
short as four days. Although other explanations suggest themselves, 
these observations seem to be in harmony with our belief that 
Tecurrences in apparently-cured, trypanosome-infected animals are 
due to the production and persistence of some resistant developmental 
form of the parasite, and not merely to the acquirement of * chemo- 
therapeutic resistant ’ properties by it. 
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